(19) 




(12) 



Europdisch3?T^tentamt 
European Patent Office 
Office europ^en des brevets (i i) EP 05161 52 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
27.03.1996 Bulletin1996/13 

(21) Application number: 92109105.4 

(22) Date of filing: 29.05.1 992 



(51) Int. C|6: A61M 1/34, A61M 1/16 



(54) Apparatus for hemodiafiltratlon treatment 

Vorrichtung zur Hamodiafiltrationsbehandlung 
Dispositif d'h^modiaf iltration 



(84) Designated Contracting States: 
BECH DE FR LI NLSE 

(30) Priority: 29.05.1991 IT B091 0182 

(43) Date of publication of application: 
02.12.1992 Bulletin 1992/49 

(73) Proprietor: BELLCO S.p.A. 
1-41037 Mlrandola(Modena) OT) 

(72) Inventors: 

• Clanciavicchia, Domenico 
64040 Cavuccio (IT) 



CM 
lO 

iD 

in 
o 

Q. 
LU 



• Morselli, Massimo 

41038 S. Felice Sul Panaro 0T) 

• Neri, Armando 

41033 Concordia Sui Secchia (H) 

• Pradelli, Alessandro 

41034 Finale Emilia (IT) 

(74) Representative: Jorlo, Paolo et al 
Studio Torta, 
Via Viotti, 9 
1-10121 Torino (IT) 



(56) References cited: 
EP-A- 0 189 561 
EP-A* 0 244 692 



EP-A- 0 212 127 
EP-A- 0 441 328 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Prirnad by Rank Xerax (UK) Buslnass Sarvioes 
2.9.13/3.4 



1 EP 0516 152 B1 



Description 

The present invention relates to apparatus for hemo- 
diaf ittration treatment. 

As is known, hemodiafiltration treatment involves a 
filtration of the patient's blood through a dialyser and. 
contemporaneously, but with a circuit separate from the 
filtration circuit, an infusion of dialysing liquid in the blood 
circuit downstream of the dialyser. The quantity of liquid 
which leaves the dialyser must be the sum of the quantity 
of fresh dialysing liquid which enters the dialyser and the 
quantity of water and metabolic waste withdrawn in the 
dialyser from the patient's blood. The said quantity of 
water and metabolic waste must in turn be the sum of 
the patient's set weight loss and a quantity equal to the 
quantity of infused liquid. In currently available apparatus 
the detection and management of the hydraulic balance 
just indicated is the most important problem in that it is 
necessary to have detection devices for each flow and 
in particular a first detection device for detecting the 
quantity of fresh dialysing liqu'd delivered by a pump to 
the dialyser. a second detector, normally constituted by 
an electronic balance, for detecting the quantity of infu- 
sion liquid delivered by a peristaltic pump, a third detector 
for detecting the quantity of liquid leaving the dialyser, 
and sometimes a fourtii detector normally constituted by 
a balance for detecting the loss from the patient. These 
detection devices measure the absolute value of the 
quantities being measured whether these are weight, 
volume or mass flow rate, so that measurement errors 
caused by the type of detector utilised can arise here. 
These errors can add together and give rise to an incor- 
rect hydraulic balance, which balance is essential for the 
good performance of the dialysing session since if the 
hydraulic balance is not regular the patient can manifest 
negative symptoms which sometimes are extremely 
dangerous, such as. for example, a cardio-drculatory 
collapse. It is tiierefore necessary to determine with 
absolute certainty that the quantity of liquid leaving the 
dialyser must be equal to tiie sum of the quantity of fresh 
dialysing liquid delivered to the dialyser. the programmed 
loss from tiie patient, and a quantity equal to tiiat of the 
infusion liquid. 

From tiie document EP-A-0 212 127, it is known an 
apparatus for hemodiafiltration having a dialyser and 
including a first circuit for the patient's body, having an 
input duct witii a first pump and an output duct, and 
including a second circuit for circulating the dialysis solu- 
tion in the dialyser. having an Input duct with a second 
pump and an output duct, and wherein a branching duct 
branches from the input duct of the second circuit to sup* 
ply fresh solution to tiie patient's body. The control of the 
second punp is effected by a pressure unit on the basis 
of tiie pressures sensed by some sensors into the ducts, 
which are processed according to an appropriate algo- 
rithm. 

From the document EP-A-0 244 692. It is known a 
differential f tow meter to the measurement of the amount 
of ultrafiltration occurring during a hemodialysis treat- 



ment, including a pair of tubes traversed by correspond- 
ing fluids In counter-cun'ent. 

TTie object of ttie present invention is that of provid- 
ing an apparatus for hemodiafiltration treatment which 
5 will be free from tiie stated disadvantages. 

According to tine invention there is provided an appa- 
ratus for hemodiafiltration treatinent as defined by claim 
1. 

For a better understanding of the present invention 
10 a prefon-ed embodiment is now described, purely by way 
o non-limitative example, with reference to the attached 
drawings, in which: 

Rgure 1 1s a block schematic diagram of apparatus 
15 formed according to tiie principles of the present 
Invention: and 

Rgure 2 is a front view of a component of tiie appa- 
ratus of Figure 1 . 

20 As illustrated in Figure 1 apparatus for hemodiafil- 
tration treatment is generally indicated witti tiie reference 
numeral 1 and comprises: 

a dialyser 2 which as is known has a membrane 
3 which separates a first exti'a-corporeal blood circuit 

25 defined by an input duct 4 and an output duct 5, from a 
second circuit in which the dialysing liquid circulates; 

a duct 6 which forms part of the said second circuit 
in which the fresh dialysing liquid circulates, and which 
leads to the dialyser 2; 

30 a duct 7 which forms part of the second circuit and 

which extends from the dialyser 2; 

a duct 8 branching from tiie duct 6 and which joins 
tiie duct 5; 

a pump 1 1 installed in the duct 4; 

35 a pump 12 installed in the duct 6 upsb'eam from 

the branching point of the duct 8; 

a pump 13 installed in the duct 7 immediately 
downstream of the dialyser 2; 

. a pump 14 installed in the duct 8; 

40 a device 15 operable to measure tiie value of tiie 

pressure in the duct 7 upstream of the pump 13; 

a differential flow meter 16 installed In tiie duct 6 
between the pump 1 2 and the branching point of the duct 
8 and in tiie duct 7 downstream of the pump 1 3; 

45 an electi'ic unit 1 7 defined in the differential flow 

meter 16 and representative both of an electromagnet 
18 and a device for generating an electrical signal pro- 
portional to tiie mass flow rate difference between tiie 
flows which traverse the flow meter 16; and 

50 an electi"onic central control unit 21 operable to 

process the signal generated by the unit 1 7 and to control 
tiie pump 13. 

By means of the associated motors 22. 23. 24 and 
25 the central control unit 21 operates to control the 

55 pumps 11.12,13 and 1 4. Preferably, the pumps 1 1 and 
1 4 are of peristaltic type. In use tiie quantities of infusion 
liquid and fresh dialysing liquid delivered to the dialyser 
2, the quantity of blood put into circulation, and the hourly 
loss from the patient are decided by tiie medical opera- 
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tive on the basis of the patient's conditions. The appara- 
tus 1 further inciudes two filters 26 and 27, the first 
installed in the duct 6 between the flow meter 1 6 and the 
branching point of the duct 8, and the second installed 
in the duct 8 downstream of the pump 14. 

The differential flow meter is a des/ice which detects 
the mass flow rate difference between two flows and 
which generates an electrical signal proportional to this 
difference. Essentially the differential flow meter has two 
tubes of small diameter through which flows a fluid in 
counter current. These tubes are similar to one another, 
have the same longitudinal extent and, by means of a 
crossover between respective central portions are made 
to tie in substantially the same plane. By means of an 
electromagnet acting on the crossover zone the assem- 
bly comprising the two tubes is made to oscillate at the 
resonant frequency of the overall assembly. If the flow 
rates along the tubes are the same the oscillation of the 
central portions takes place in the same plane. If the flow 
rates are different the so-called Coriolis forces due to the 
Coriolis principle cause an inclination of the central por- 
tions with respect to the said plane. The angle of inclina- 
tion is proportional to the difference in the flow rates so 
that by measuring this angle it is possible to generate a 
corresponding signal. 

Two different structures of differential flow meter are 
described in the European Patent Applications EP-A-0 
244 692 and EP-A-0 441 328. These applications have 
been filed by the same applicant as the applicant for the 
present invention 

In use the data relating to the quantity of fresh dia- 
lysing liquid which is delivered to the dialyser 2 and the 
quantity of this liquid which infuses into the patient's 
blood is set into the central control unit 21 . On the basis 
of this data the central control unit suitably controls the 
pumps 12 and 14 in such a way that the sum of these 
quantitiesflows in thefirst tube of theflow meter 16. Data 
relating to the quantity of blood put into circulation by the 
punp 11 is also set into the central control unit21. Finally, 
the patient's programmed loss, that is to say the imbal- 
ance between the mass flow ratesof the fluids which flow 
in the flow meter is set into the central control unit 21 in 
such a way as to determine the value of the electrical 
signal generated by the unit 1 7 relating to tills imbalance. 
In this way tiie central control unit 21 , on tiie basis of tiie 
electrical signal from tiie unit 17. can drive the pump 13 
in such a way that a quantity of fluid which determines 
the set imbalance flows along the second tube of the flow 
meter 16. It will appear evident ttiat in tiie apparatus 1 
the difference between tiie flows is evaluated not the 
absolute value of these and therefore, in tiie flow meter 
16. a difference is evaluated witii an Intrinsic precision in 
tills latter device. 

For a better understanding of tiie present invention 
a differential flow meter having a structure as described 
in the Italian Industrial Utility model application filed 8 
February 1990 under Application No 4721 B/90 will now 
be described with reference to Figure 2. The flow meter 
16 comprises two tubes 31 and 32 ttirough which flow, 



in countercurrent two flows (t>1 and ^2 and is provided 
with means for detecting tiie mass flow rate difference 
(grammes/minute) of tiie twoflows^l and(|>2. The tubes 
31 and 32 are of small diameter, of inverted U-shape and 

5 are fixed to a base body 33 in which the hydraulic con- 
nections between these and respective ducts are 
formed. The tubes 31 and 32 lie in tiie same plane and 
are identical to one anotfier in lengtii. Moreover, tiie 
tubes 31 and 32 have the same shape with respect to 

10 tiie direction of the flow which passes tiirough tiiem. The 
tube 31 has a central portion 34 parallel to tiie longitudi- 
nal axis of the body 33 but defined by two parallel recti- 
linear parts 34a and 34b, of the same longitudinal extent 
but at a different distance from tiie body 33. The tube 32 

75 has a central portion 35 parallel to tiie portion 34. of tiie 
same longitudinal extent and also defined by two parallel 
rectilinear parts 35a and 35b. of the same longitudinal 
extent but at a different distance from the body 33. The 
part 35a lies at a lower level than that of tiie part 35b and 

20 in particular lies immediately beneath the part 34a and 
coaxial witti the part 34b. The part 35b lies above tiie 
part 34b and coaxial witii the part 34a. There is thus 
defined a crossover between the portions 34 and 35 in 
tiieir intermediate zone at which tiiere is formed a fixing 

25 weld. 

From each portion 34 and 35 extend two rectilinear 
lateral arms which are fixedly joined, by welding, to the 
base body 33. From tiie parts 34a and 35a extend 
respective arms 36 and 37. whilstf rom the parts 34b and 

30 35b extend respective arms 38 and 41. The arm 36 
defines an obtuse angle witii the part 34a whilst the arm 
37 defines an acute angle with the part 35a. This acute 
angle is supplementary to tiie obtuse angle just men- 
tioned, that is to say tiieir sum is an angle of 180^ The 

35 arm 38 defines an acute angle with the part 34b equal 
to that defined between the arm 37 and the part 35a, 
whilst tiie arm 41 defines an obtuse angle with the part 
35b equal to that defined between the arms 36 and tiie 
part 34a. 

40 Sections of the ducts mentioned during the descrip- 
tion of Figure 1 are connected by hydraulic couplings to 
tiie arms 36. 37. 38and41 at the base body. In particular, 
tiie arm 36 is connected to an initial section 6a of the 
duct 6 in which the pump 12 is installed, the arm 38 is 

45 connected to a second section 6b of tiie duct 6 in which 
tiie filter 26 is installed, the arm 41 is connected to a first 
section 7a of the duct 7 in which ttie pump 1 3 is installed, 
and the arm 37 is connected to a second section 7b of 
tiie duct 7 which carries the fluid towards a discharge not 

so illustrated. 

The flow meter 16 includes an electric device oper- 
able to cause oscillation at the resonant frequency of the 
system defined by the tubes 31 and 32 about an axis 
defined by linking ttie points where the arms 36, 37, 38 

55 and 41 meet tiie base body 33. The said electrical device 
includes the electromagnet 18 having an electi-ical wind- 
ing 41 fixed to a fixed body, and a permanent magnet 43. 
This is a bar magnet and is fixed by welding or soldering 
to tiie portions 34 and 35 at tiieir crossover point. The 
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magnet 43 has an axis orthogonal to the portions 34 and 
35 and parallel to the body 33. 

The flow meter 16 is provided with a second electri- 
cal device operable to generate an electrical signal pro- 
portional to the angle of inclination of the portions 34 and s 
35 with respect to a reference axis defined by these and 
relative to an osdilation of the tubes 31 and 32 when the 
same mass flow rate flows in them. This second device 
includes two electrical coils 44 each of which is coupled 
to a permanent magnet 45. The flow meter 16 Includes io 
two brackets 46 one fixed to the parts 34a and 35a at a 
first end of the portions 34 and 35, and the second fixed 
to the parts 34b and 35b at a second end, opposite the 
first, of the portions 34 and 35. Each bracket 46 supports 
one of the coils 44 which therefore oscillates together is 
with the system. In a manner not illustrated the magnets 
45 are fixed to a fixed body. 

From what has been described the numerous 
advantages consequent on the present invention are evi- 
dent 80 

In particular, the apparatus utilises a differential flow 
meter which evaluates the difference between the quan- 
tity of fresh dialysing liquid, the sum of that sent to the 
dialyser and that infused into the patient's blood, and the 
quantity of fluid extracted from the dialyser the sum of 2S 
the liquid delivered to the dialyser, the water and meta- 
bolic wastes subtracted from the patient, and which 
relate to the patient's weight loss, and a quantity of water 
equal to the quantity of infused liquid. In substance, with 
the use of the differential flow meter there is obtained an 3o 
absolute certainty of subtraction with extreme precision, 
together with a quantity relating only to the patient's 
weight loss, a quantity equal to that of the infused liquid. 
Consequently, even if the quantity to be infused is set in 
an imperfectly precise manner or even if the infused 35 
quantity, due to errors in the peristaltic pump, is not equal 
to the programmed quantity, the quantity of infused liquid 
does not influence the patient's weight loss in that the 
exact quantity infused is subtracted in any event. The 
apparatus of the present invention, not being provided 40 
with flow measuring devices is thus of smaller dimen- 
sions, simple construction and generally is tolerant of 
errors in these devices. 

A further but nonetheless important advantage of 
the apparatus of the present invention lies in the fact that 45 
the infused liquid is constituted by the fresh dialysing liq- 
uid which, as is known, is prepared from time to time for 
each dialysing session. Consequently the disadvan- 
tages which are encountered by utilising the usual infu- 
sion bags are overcome at a stroke; for example the need so 
for a balance for detecting the infused quantity, the fact 
that the liquid to be Infused is prepared before hand and 
therefore can be subject to degradation, and the storage 
of such bags which requires labour and appropriate 
space are all overcome. 55 

Finally, it is clear that the apparatus as described 
and illustrated here can be made with modifications and 
variations without by this departing from the protective 
ambit of the present invention. 
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Claims 

1. Apparatus for hemodiafiltration treatment compris- 
ing: 

a dialyser (2) having a membrane (3) which 
separates a first drcuit in which a patient's blood cir- 
culates from a second circuit In which the dialysing 
liquid circulates, the first circuit having a first or input 
duct (4) in which a first pump (1 1) is installed, and a 
second or output duct (5): 

a third duct (6) forming part of the said second 
circuit and leading to the said dialyser (2), and in 
which a second pump (12) is installed, a first fluid 
((|>1) circulating in said third duct (6) and being con- 
stituted by the sum of a first quantity of fresh dialys- 
ing liquid delivered to the said dialyser (2) and a 
second quantity of fresh dialysing liquid to be infused 
into the patient's blood; 

a fourth duct (7) forming part of the said sec- 
ond circuit and extending from the said dialyser (2), 
and in which a third pump (13) is Installed to extract 
from the said dialyser (2) a second fluid ((|)2) consti- 
tuted by sum of said first quantity and a third quantity 
of liquid extracted from the patient's blood formed of 
water and metabolic waste; and 

a fifth duct (8) in which a fourth pump (14) is 
installed, the sakJ fifth duct (8) branching from the 
said third duct (6) to delivery the said second quan- 
tity of fresh dialysing liquid into the patient's blood; 
characterised by the fact that it includes: 
a differential flow meter (16) having first and 
second substantially U-shaped tubes (31 , 32) of the 
same shape and longitudinal extent, lying into the 
same plane and traversed respectively by the said 
fluids ((|)1, (1)2) In countercurrent, the first tube (31) 
being installed between two parts (6a and 6b) of the 
said third duct (6), which are located between the 
said second pump (12) and the branching point of 
the said fifth duct (8), and the second tube (32) being 
installed between two parts (7a and 7b) of the said 
fourth duct (7) downstream of the said third pump 
(13). the said fifth duct (8) directly joining the said 
second duct (5); 

an electric unit (1 7) in the said differential flow 
meter (16), operable to generate an electric signal 
proportional to the difference in mass flow rate 
between the said fluids ((^1 . ^2) flowing through the 
said tubes (31 and 32); and 

an electronic central control unit (21) opera- 
ble to process the signal generated by the said elec- 
tric unit (1 7) and to control the said third pump (13) 
to extract from the said dialyser the said second fluid 
((|>2). the said third quantity of liquid being related to 
the programmed weight loss of the patient, which 
value is set in the saki central control unit (21). and 
to a quantity of water equal to the said second quan- 
tity. 
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2. Apparatus according to Claim 1. characterised ksy 
the iact that on the basis of data set Into said central 
control unit (21) and relating to the said first quantity 
and to the said second quantity, the said central con- 
trol unit (21) controls the said second and fourth 5 
pumps (1 2 and 1 4) in such a way that along the said 
first tube (31) of the said flow meter (16) flows the 
said sum of said first and second quantities. 

3. Apparatus according to any one of the preceding 10 
Claims, characterised by the feet that the said cen- 
tral control unit (21) controls the said first pump (1 1) 

on the basis of the data set therein relating to the 
quantity of blood to be put into circulation into the 
said dialyser (2). 15 

4. Apparatus according to any one of the preceding 
Claims, characterised by the fact that on the basis 
of the set value of the patient's weight loss, pro- 
grammed into the said central control unit (21). if the 20 
electric signal generated by the said electric unit (1 7) 

is of a value different from the sard set value, the said 
central control unit (21) controls the said third pump 
(13) so that along the said second tube (32) of the 
said flow meter (1 6) flows said sum of the said first 25 
quantity and of the said third quantity of the said sec- 
ond fluid (<|)2). 

5. Apparatus according to at least one of the preceding 
Claims, characterised by the fact that it includes a 30 
first filter (26) installed in the said third tube (6) 
between the said flow meter (16) and the branching 
point of the said fifth duct (8). 

6. Apparatus according to at least one of the preceding 3S 
Claims, characterised by the fact that it includes a 
second filter (27) installed in the fifth duct (8). 

7. Apparatus according to at least one of the preceding 
Claims, characterised by the fact that the said first 40 
and fourth punps (11.14) are of peristaltic type. 

PatentansprQche 

1. Gerdt zur Hdmodialysefiltrationsbehandlung. wel- 4S 
ches umfaBt: 

einen Dialysator (2) mit einer Membran (3). welche 
einen ersten Kreislauf. in welchem das Blut eines 
Patienten zirkufiert, von einem zweiten Kreislauf 
trennt, in welchem die Dialyseflussigkeit zirkuliert, so 
wobei der erste Kreislauf eine erste Oder Eingangs- 
leitung (4). in welcher eine erste Punpe (11) Instal- 
liert ist, und eine zweite Oder Ausgangsleitung (5) 
hat: 

eine dritte Leitung (6). welche einen Teil des zweiten ss 
Kreislaufs bildet und zu dem Dialysator (2) f Qhrt. und 
in welcher eine zweite Pumpe (12) installiert ist 
wobei eine erste Flussigkeit ((^1) in der dritten Lei- 
tung (6) zirkuliert, welche aus der Summe einer 



ersten Menge von f rischer, dem Dialysator (2) zuge- 
fOhrter DialyseflQssigkeit und einer zweiten Menge 
von frischer, als Infusion in das Blut des Patienten 
zu gebender Dialyseflussigkeit besteht; 
eine vierte Leitung (7), welche einen Teil des zwei- 
ten Kreislaufs bildet und sich von dem Dialysator (2) 
weg erstreckl, und in der eine dritte Pumpe (13) 
installiert ist, um dem Dialysator (2) eine zweite 
Russigkeit ((|>2) zu entnehmen. welche aus der 
Summe der ersten Menge und einer dritten Menge 
von aus dem Blut des Patienten entzogener und von 
Wasser und Stoffwechselabfallprodukte gebildeter 
Russigkeit besteht; und 

eine fOnfte Leitung (8). in welcher eine vierte Pumpe 
(14) installiert ist. wobei die fOnfte Leitung (8) von 
der dritten Leitung (6) abzweigt, um die zweite 
Menge von frischer Dialysef IQssigkett in das Blut des 
Patienten abzugeben; 
dadurch gekennzeichnet. da6 es umfaBt: 
einen DifferentialdurchfluBmesser (16) mit einem 
ersten und einem zweiten. im wesentlichen U-fOrmi- 
gen Rohr (31 . 32) mit der gleichen Form und L&ngs- 
erstreckung, welche in der gleichen Ebene llegen 
und jeweils gegenldufig von den RQssigkeiten ((|»1. 
(|>2) durchstrOmt werden. wobei das erste Rohr (31) 
zwischen zwei TeilstOcken (6a und 6b) der dritten 
Leitung (6) installiert ist. welche zwischen der zwei- 
ten Pumpe (1 2) und dem Abzweigepunkt der f unften 
Leitung (8) angeordnet sind. und wobei das zweite 
Rohr (32) zwischen zwei TeilstOcken (7a und 7b) der 
vierten Leitung (7) stromabwdrts von der dritten 
Pumpe (13) installiert ist. wobei die fOnfte Leitung 
(8) unmittelbar in die zweite Leitung (5) einmundet: 
eine elektrische Einheit (17) in dem Differential- 
durchfluBmesser (16) zum Erzeugen eines elektri- 
schen Signals, welches proportional zu der 
Differenz des jeweiligen Massendurchsatzes der 
durch die Rohre (31 und 32) flieBenden RQssigkei- 
ten ((|»1. (|>2) ist; und 

eine elektronische Zentralsteuereinheit (2 1 ) zur Ver- 
arbeitung des durch die elektrische Einheit (17) 
erzeugten Signals und zur Steuerung der dritten 
Pumpe (13). um dem Dialysator die zweite FlOssig- 
keit (f 2) zu entnehmen, wobei die dritte Menge Rus- 
sigkeit in Beziehung zu dem programmierten 
Gewichtsverlustdes Patienten steht und der Wert in 
der Zentralsteuereinheit (21) eingestellt ist. sowie zu 
einer Menge von Wasser, die gleich der zweiten 
Menge ist. 

2. Germ nach Anspruch 1, dadurch gekennzeichnet, 
daB die Zentralsteuereinheit (21) die zweite Pumpe 
(1 2) und die vierte Pumpe (1 4) basierend auf den in 
der Zentralsteuereinheit (21) eingestellten Daten 
bezuglich der ersten Menge und der zweiten Menge 
so steuert. daB entlang des ersten Rohrs (31) des 
DurchfluBmessers (16) die Summe der ersten und 
zweiten Menge flieBt. 
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3. Qerat nach einem der vorhergehenden AnsprQche. 
dadurch gekennzeichnet. daB die Zentralsteuerern- 
hert (21) die erste Pumpe (11) auf Basis der darin 
eingestelKen Daten steuert, welche sich auf die 
Menge Blut bezieht, die in dem Dialysator (2) in 5 
Umlauf gesetzt werden soil. 

4. GerSA nach einem der vorhergehenden Anspruche, 
dadurch gekennzeichnet, daB basierend auf dem 
eingestellten Wert des Gewichtsverlustes des Pati- 10 
enten, welcher in der Zentralsteuereinheit (21) pro- 
grammiert ist, falls das von der elektrischen EInheit 

(1 7) erzeugte elektrische Signal ei nen anderen Wert 
hat als den eingestellten Wert, die Zentralsteuerein- 
heit (21) die dritte Pumpe (13) so steuert. daf3 ent- is 
lang des zweiten Rohrs (32) des Durchflu3messers 
(16) die Summe der ersten Menge und der dritten 
Menge der zweiten Flussigkeit {(^2] flieBt. 

5. Gerdt nach mindestens einem der vorhergehenden 20 
Anspruche, dadurch gekennzeichnet, daB es einen 
ersten Filter (26) umfaBt, welcher in dem dritten 
Rohr (6) zwischen dem DurchfluBmesser (16) und 
dem Abzweigepunkt der funften Leitung (8) instal- 
liertist. 25 

6. Gerdt nach mindestens einem der vorhergehenden 
AnsprQche, dadurch gekennzeichnet, daB es einen 
zweiten Filter (27) umfaBt, welcher in der funften Lei- 
tung (8) installiert ist. 30 

7. Gerat nach mindestens einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet. daB die erste 
Pumpe (1 1 ) und die vierte Pumpe (14) vom peristal- 
tischen Typ sind. as 

Revendlcatlons 



f lukJe {^2) constitu^ de la somme de ladite premiere 
quantity et d'une troisi^me quantity de liquide 
extraite du sang de patient, fbrm6e d'eau et de 
d^hets m^taboliques ; et 

un cinqui^me conduit (8) dans lequel est ins- 
tance une quatriCme pompe (14), ledit cinquiCme 
conduit (8) se ramifiant dudrt troisi^me circuit (6) 
pour amener ladite deuxi^me quantity de liquide de 
dialyse frais au sang du patient ; 
caract6ris6 par le fait de comprendre ; 

un dCbitmCtre diffCrentiel (16) ayant des pre- 
mier et deuxiCme tubes (31, 32) sensiblement en 
forme de U, de m§mes forme et longueur, s'^endant 
dans le m§me plan et respectivement traverses par 
lesdits fluides (41 . ^2) 4 contre-courant. le premier 
tube (31) 4tant install^ entre deux parties (6a et 6b) 
dudit troisi^me conduit (6), qui sont situ6s entre 
ladite deuxidme pompe (12) et le point de ramifica- 
tion dudit cinqui^me conduit (8), et le deuxi^me tube 
(32) ^ant install^ entre deux parties (7a et 7b) dudit 
quatri^me conduit (7). en aval de ladite troisi^me 
pompe (13), ledit dnqui^me conduit (8) Ctant direc- 
tement reli6 audit deuxi^me conduit (5) ; 

une unite Ciectrique (17) prCvue dans le 
d^itmdtre diff^rentiel (16) servant k produire un 
signal Clectrique proportionnel k la difference de 
debit de masse entre lesdits fluides {^1 . ^2) s'Ccou- 
lent dans lesdits tubes (31 et 32) ; et 

une unite de commande centrale eiectroni- 
que (21) servant d traiter le signal produit par ladite 
unite eiectrk^ue (17) et ^ commander ladite troi- 
sieme pompe (1 3) pour extraire dudit dialyseur ledit 
deuxieme fluide {^2), ladite troisieme quantrte de 
liquide dependant de la perte de poids programmee 
du patient, cette valeur etant etablie dans ladite unite 
de commande centrale (21 ), et d'une quantite d'eau 
egale k ladite deuxieme quantite. 



1 . Appareil pour un traitement d'hemodiaf iltration com- 2. 
prenant : 40 

un dialyseur (2) ayant une membrane (3) qui 
separe un premier circuit, dans lequel circule le sang 
d'un patient, d'un deuxieme circuit dans lequel cir- 
cule le liquide de dialyse, le premier circuit ayant un 
premier conduit on conduit d'entree (4). dans lequel 4S 
est instaliee une premiere pompe (11). et un 
deuxieme conduit ou conduit de sortie (5) ; 

un troisieme conduit (6). faisant partie dudh 
deuxieme circuit et menant audit dialyseur (2) et 3. 
dans lequel une deuxieme pompe (1 2) est instaliee, so 
un premier flukie (41I) circulant dans ledit troisieme 
conduit (6) et etant constitue de la somme d'une pre- 
miere quantite de IqukJe de dialyse frais fourni audit 
dialyseur (2) et d'une deuxieme quantite de IqukJe 
de dialyse frais k infuser dans le sang du patient ; ss 

un quatrieme conduit (7) faisant partie dudit 4. 
deuxieme circuit et s'etendant depuis ledit dialyseur 
(2), et dans lequel une troisieme pompe (1 3) est ins- 
taliee pour extraire dudit dialyseur (2) un deuxieme 



Appareil selon le revendication 1 . caracterise par le 
fait que, d'apres les donnees etablies dans ladite 
unite de commande centrale (20) et concemant 
lad'rte premiere quantite et ladite deuxieme quantite. 
ladite unite de commande centrale (21) commande 
lesdites deuxieme et quatrieme pompes (12 et 14), 
de maniere que ladite somme desdites premiere et 
deuxieme quantites s'ecoule le long dudit premier 
tube(31)debitmetre(16). 

Appareil selon Tune quelconque des revendications 
precedentes, caracterise par le fait que ladite unite 
de commande centrale (21) commande ladite pre- 
miere pompe (1 1) d'apres des donnees qui y sont 
etablies concernant la quantite de sang k mettre en 
circulation dans ledit dialyseur (2). 

Appareil selon Tune quelconque des revendications 
precedentes. caracterise par le fart que. d'apres la 
valeur etablie de la perte en poids du patient, pro- 
grammee dans ladite unite de commande centrale 
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(21). si le signal 6lectrique produit par ladite unite 
6lectrique (17) a une valeur drff^rente de ladite 
vateur 6tabHe. ladite unit6 de oommande centrale 
corrvnande ladite troisi^me pompe (13) de mani^e 
que, le long dudit deuxi^me tube (32) dudit d^bitmd- 5 
tre (16). s'^coule ladite somme de ladite premiere 
quantity et de ladite troisi^me quantity dudit 
deuxidmefluide (^). 

5. Appareil selon Tune au moins des revendications 10 
pr^cklentes. caract^ris^ par le f ait qu'll comporte un 
premier filtre (26) install^ dans ledit troisidme con- 
duit (6) entre ledit d^bitnfi^tre (1 6) et le point de rami- 
fication dudit cinquidme conduit (8). 

IS 

6. Appareil selon Tune au moins des revendications 
pr6c6dentes, caract6ris6par lefaitqu'il comporte un 
deuxi^me filtre (27) install^ dans le cinqui^me con- 
duit (8). 

20 

7. Appareil selon Tune au moins des revendications 
pr6c^entes. caract^ris^ par le fait que lesdites pre- 
miere et quatridme pompes (11. 14) sont de type 
p6ristaltique. 

25 



30 



35 



40 



45 



so 
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